cGMP rescues mitochondrial dysfunction induced by glucose and insulin in myocytes.
Mitochondrial dysfunction in the skeletal muscle has been implicated in a wide variety of pathological processes including insulin resistance in type 2 diabetes. A recent report indicates that calorie restriction can modulate mitochondrial function through the nitric oxide/cGMP-dependent pathway. Following up on these findings, we examined whether cGMP could rescue mitochondrial dysfunction in C2C12 myotubular cells induced by conditions of high-glucose and high-insulin. Treatment of the cells with cGMP promoted mitochondrial biogenesis and ATP synthesis without enhancing production of reactive oxygen species (ROS) in association with up-regulation of the genes involved in oxidative phosphorylation and ROS reduction. The increased mitochondria were revealed to have lower membrane potential, which is similar to the effect of calorie restriction, and reversed mitochondrial dysfunction caused by high-glucose and high-insulin. These results indicated that augmented cGMP-dependent cascades in the skeletal muscle may attenuate insulin resistance observed in patients with type 2 diabetes and metabolic syndrome.